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Background
Solid tumors including prostate cancer activate angiogenic
signals to ensure an adequate blood supply. In parallel,
amino acid transporters on the cell surface are also
increased so as to provide nutrients for the higher meta-
bolic and growth demands of cancers. We are studying
the L-type amino acid transporters (LAT1 and LAT3) that
mediate uptake of essential amino acids including leucine.
Leucine has recently been shown to be critical for the
activity of mTORC1, which regulates protein translation
and cell growth. Therefore, increased amino acid transport
in prostate cancer cells may drive the mTORC1 signaling
pathway to promote unrestrained cellular proliferation.
Materials and methods
We have used the androgen dependent (LNCaP) and
androgen independent (PC-3) prostate cancer cell lines to
test the role of amino acid transport in cancer. We have
used both amino acid uptake inhibitors (BCH) and shRNA
knockdown to test the effects on in vitro cell growth, cell
cycle and signaling pathway analysis as well as in vivo bio-
luminescent tumor growth assays and clinical data correla-
tions with experimental data from primary human cancers.
Results
Our results have demonstrated that prostate cancer cells
coordinate the expression of LAT1 and LAT3, thereby
increasing leucine uptake to promote mTORC1 signaling
and cell growth [1]. We show that inhibition of LAT
function leads to decreased cell growth and mTORC1
signaling in prostate cancer cells. These cells maintain
amino acid influx via androgen receptor regulation of
LAT3 expression, and ATF4 regulation of LAT1 expres-
sion after amino acid deprivation. These responses are
intact in primary prostate cancer, as indicated by high
levels of LAT3 in primary disease, and an increase in
LAT1 following hormone ablation and in metastatic
lesions. This dynamic regulation of transporter expres-
sion is also seen in LNCaP tumor xenograft models,
whereby castration decreases LAT3 expression and
increases LAT1 expression. Furthermore, shRNA knock-
down of either LAT1 or LAT3 significantly decreased
tumor growth in vivo.
Conclusions
These data show that prostate cancer cells respond to the
demand for increased amino acids through an integrated
pathway, leading to increased amino acid transporter
expression and cell growth. Furthermore, LAT3 and LAT1
may provide novel therapeutic targets in early and late
stage prostate cancer respectively.
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